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Supplemental Figure 4. Alignment of human T-synthase pseudogenes to the cDNA of the
functional gene. The homologous region of the human pseudogenes, pC1GALT-1, -2, -3, and -4
were aligned to the open reading frame of the cDNA of the functional T-synthase (C1GALT1) using
the MacVector9.5 DNA analyzing program. The numbering of nucleotides is shown on both sides
of the sequence. The boundaries of the three exons (Exon |, I, and Ill) are indicated by arrows.

Identical sequences are boxed.
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1. General. 'H MME spectra were acquired on Fruker Adwvanee DRX 400 series spectrophotomisters ab 400 WiEz.
Fluorescence measurements were caried out using Hitachi F4500 spectiometsr with excitation slit 10 mum Fonmation of
quadmplezes was verified by cirenlar dichroism spectrophotometry using a Avivd2DS specoapolarimeter with a 1 mm
pathlenpth cuwette. In all cases data weas subtracted from the spectra of 2 solution containing cnly buffer or weater. & single
drop fluoreseence neasurement was performed using ManoDrop 3300 fluorospecomoneter. Eeagents, salts, and proteins were
purchased from Sigma-Alddrich, except lipase that was purchased from MP biomedical Proteins were dissolved in buffer or
waler;, desalted nsing Bio spin 30 tris colunms and their concentrations were determined using their molecular weights and
molar absorption coefficients at 276-220 ol For nwouse-MEP and unfracticnated whole histone, average values were taken.
Oliponuclectides modified with fluorescein, tanra and M-bydromysuccinimide ester were synthesized by the W M. Keck
Foundation Bintechnolopgy Eesourcse Laboratory located at Yale University, using standard automiated solid phase synthesis.
Concentration of the olipomncleotide weas obtained from UV measurements at 260 mm using an Agpgilent Ad53
spectropol arimeter, based on their respective eleconic absorption at 260 mn and their molar extinction coefficients obtained
by nearest neighbor caenlations. Extinction coefficients of the dyes were taken as 38,300 M 'ont? fluorescein-dT, 32,300 I
‘eri? tanma (Glemrssearch), and 22300 M'em” for pyreme. Oligomucleotides were characterized by Matriz-Assisted Laser
Desorption Jonization-Time of Flight (MATDI-TOF) spectiotnetry (Applied Biosystems Vovager -DE PRO Worlstation).
Chrornatopraphic separation was achiewed by reverse-phase HPLC on 3 Varian Prostar squipped with a Timberline TL-105
column heater.

2. Preparation of oligonneleotides. Synthesis of anino modified pyrene: 1-pywrene cabomylic acid (100 mg, 0.4 mmeol) weas
dissolved in omalyl chloride (0.7 mL, 2 12 nmol) and DCR (4 mL). Two dops of DMF were added and the solution weas
stirred under nitrogen owernight The solvent was evaporated, DIPEA (0.1 ml, 0.6 nunel) and M-Eoc-1,5-diaminopent me
(043 mL., 2 mmoly in DCh wers added and the solution was stitred for 12 hours. The solvent was removed; the residus was
dissolved in DI, washed several times with 1 NaEICO, and 051 FCl, drisd and evaporated. The cruds product was
purified by flazh chromatopraphy using 2.5% nethanol in DCR as eluents. It weas dissolved in DCW (5 mL) followed by
addition of TFA (5 mL) and 2 drops of water to the solution. After a few hours the solvent weas renowed. TEA was co-
evaporated with D and methanol for several titnes, followed by evaporation of the solvent under high vacuum bo afford the
amino modified pyrene in 63 % vield, 1H NMR (400 Iz, CD,0D) 5= 1.5% (m, 2H, CH,CH,CH,), 1.7% (m, 45, CH,CH.M,
MCH,CHy), 2.95 (t, T=7 6 Bz, 2H, CH,NE,), 3.57 (1, =7.2 Hz, 2H, CELNECO), #.06-3.27 (m, 8H, Pyr), #.43 (d, T=8.0Hz, 1H,
Pyr). MS-ES +:{mfz} 33105,

Synthesis of pyrene appended ODI 1o 2 wial containing & mg of amine 1 wl of anhydrons DIFE, and 100 pL
ahydrons DIPEA were added. The resulling solntion was tansferred into 3 ssringe and introduced into a carridee containing
3 sdid support coupled to Mhydrozysuccinimide ester (MEHS ester) modified cliponuclectide (1.0 prool scale). The anine
solution weas pushed throupgh the carmidges several times and then the resin-linked DINAJamine mizmre was agitated overnight.
The amine solution was then renoved and the cartrid ge was washed three times with 1mL DRMFE followed by 1mL diquots of
HPLC grade acetonitrile. The resin linked DIMA was dried by intreducing argon flow through the cartridges for 1 hr. Cleavage
from the resin and global deprotection was achiswed by introducing a 30% solution of MELCH (3 ml) and incubating the
solution overnight at 55C. The solvent was evaporated and the solution weas purified by pgel filtration nsing Mictospin G-25
Coluwmms (Anersham Biosciences). Further purification of pyrene appended oligomuclectides was achieved using 3 Vaian
PRP-1 reverse-phase HIPL C colunm that was maintained at §5%C using aheat jacket. The sample was heated 1o 25C for 10 nin,
and then rapidly introduced into the HPLC injector. The solvent system used was A: 010 TEAA, 5% ACH, B: 100% ACH.
The pyrene nodified ODI was checked by MATDI-TOF. Caleulated monoanion; 2264.07, observed: 28624, Commmercially
available flnorescein and tanwa appended ODI: were dissolved in water and further purified by gel filration nsing Mictospin
3-25 Colunms (Amersham Biosciencesy, Calcnlated fluorescein meonoanion; 3002, 15, observed: 3007.2. Calculated tamra
monodnion:; 30463.29, observed: 30623,

3. Formation of quadropkx ensembles and protein detection. Stock sontions of PFT quadmpler ensemble were prepared
by mizing the three ODMs in a minimmm amount of water (=10pL), followed by addition of 130 pL, of 10 mbJd Tris-HCL, 20
mbkd ECl, pH 7.3, mch that the final concenrations of ODMs remlted in 40 pid P and 44 pbJd F and 44 pbd T (32 pBd
quadmplezes). After fastening the cap and sealing with parafilim quadmple= formation weas initiated by beating the solution at
97 C for 15min, followed by slow cooling o room temperamre and 450 incubation at 42, The PEL* ensemble was prepared by
heating a water solution, containing the sarme ODMNs concentations, to 97C for 15, followed by slow cooling o room
temiperature. The solution was then heated again for 15 minntes, remowed from the heater and rapidly evaporated to dryness
under vacuunl The solid was dissolved in 10mbd Tris-HCL, 3Cemtd KCL, pH 7.3, and quadmplex fonmation was achieved by
following by the same protocol asfor PFT. Before sach fluorescence titration, fresh gquadmple= stock solotions were dilnted by
70 folds with buffer. In a single microliter measurement, adrop of buffer is first measured as blank, after which drops of FFT
of PFT loaded with 3 protein are measured.

4. Principal component analysis. Analysis of the emission specira was performed by XLSTAT 7.5.3 - Principal Component
Analysis (PCAYon 57 data points comresponding to the changs in smission [[TeogerToes) ¢ Ted * 100 at 370-650 om every 5 mm



